Studies on the control of gonadotrophin release in the gonadectomized male rat: evidence for a lack of involvement of the hypothalamic noradrenergic system in the long-term castrated rat.
The effects of castration with or without testosterone replacement in the adult male rat were studied to investigate possible hypothalamic mechanisms by which changes in gonadotrophin secretion occur at different times after castration, with particular reference to the continuing LH rise and its lack of suppression by testosterone in the long-term castrated rat. Castrated rats received either subcutaneous silicone elastomer implants containing testosterone or empty implants at the time of castration, and a sham-operated group served as controls. At 1, 10 and 40 days after castration, there were six-, 15- and 25-fold rises respectively in LH and 1.5-, two- and fivefold rises in FSH. However, there were no significant changes in hypothalamic noradrenaline concentration and turnover or in alpha-adrenoceptor density and affinity at any time after castration. Testosterone implants were effective in suppressing gonadotrophin release at 1 and 10 days, but not at 40 days after castration, and did not significantly affect hypothalamic noradrenaline turnover or alpha-adrenoceptors at any time. Neither acute inhibition of the noradrenergic system, using either the alpha-adrenoceptor blockers phenoxybenzamine and phentolamine or the synthesis inhibitor alpha-methyl-p-tyrosine, nor chronic depletion of hypothalamic noradrenaline by 6-hydroxydopamine had any significant effect on the normal rise in LH levels seen on days 10 and 40 after castration, and did not alter the ability of testosterone to suppress LH levels. This indicates that, in the long-term castrated rat, the noradrenergic system may not be involved in the control of gonadotrophin release. However, at 16 h after castration, alpha-adrenoceptor blockers and alpha-methyl-p-tyrosine did reduce LH levels, indicating that the noradrenergic system is likely to be involved in the short-term response to castration.